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(g) Gas governor apparatus and gas piping system. 

@ A gas governor apparatus comprises an inner 
^casing (4) removably mounted on an puter casing 
^(1). Further, a driving mechanism (5. 6, 7. 9, 10, 13) 

for driving* a valve body (12) to control pressure and 
Ofiow rate of fluid between the valve body and a valve 
2 seat (17) formed in the inner casing comprises a 

drive motor (5) and a drive shaft (6). The drive shaft 
®1ias a dual drive sleeve construction (10, 13) where 
^an outer drive sleeve (13) and the valve body are 

constituted as a rotating drive mechanism and an 
® inner drive slefve (10) and the outer drive sleeve are 
Q« constituted as an axial .shifting drive mechanism. The 
UJ outer and inner drive sleeves are axially shiftable by .. 
^7 irlan^^of member j(TT)^^^ V" 

'■'^ ^^^0*:^fCm,taslr\Q' are^^mainfeined^'sealingly-by— 



dual expansible members (19a, 19b). Afiow passage 
is defined by the dual expansible members and the 
inner casing. An intermediate pressure chamber (20) 
is switched to communicate with one of a primary 
pressure circuit (23. 24) communicating to primary 
pressure (Pi) and a secondary pressure qjrcuit (25) 
communicating to secondary pressure (Pa) by 
means of a three-way switching valve (22) to permit 
introduction of the fluid into the intermediate pres- 
sure chamber. 
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GAS GOVERNOR APPARATUS AND GAS PIPING SYSTEM 



BACKGROUND OF THE INVENTION 

The present invention relates to a gas governor 
apparatus and a gas piping system, and. more 
particularly, it relates to a gas governor apparatus 
suitable to regulate pressure of and control a flow 
rate of fluid in* a piping installation for city gas and 
the like, and a gas piping system for effectively 
an-anging such gas governor apparatus. 

In conventional governor apparatus for regulat- 
ing pressure of fluid such as city gas. as self- 
operated governor apparatuses, an apparatus com- 
prising a diaphragm and a weight as disclosed in 
Japanese Patent Laid-Open No. 54-73327. and an 
apparatus comprising a pilot regulator and a sand- 
ers valve utilizing a rubber sleeve as disclosed in 
Japanese Patent Laid-Open No. 52-105330 have 
widely been used. Further, as direct drive governor : 
apparatus, an apparatus comprising an outer cas- 
ing, an inner casing and a screw mechanism, or an 
electronic governor apparatus wherein a valve is 
controlled by a solenoid and the like as disclosed 
in Japanese Patent Laid-Open No. 58-178115, or 
an apparatus comprising wherein a vaive is driven 
through a screw mechanism by a drive source 
including a motor as disclosed in Japanese Patent 
Laid-Open No. 61-201972 has been used. 

In addition, as a governor apparatus utilizing a 
shut-off valve, an apparatus comprising a cylinder 
* and a spring and hydraulic pressure as disclosed 
in Japanese Patent Laid-Open No, 58-683 has 
been used. 

yowever, in the conventional self-operated gov- 
ernor apparatuses, the former apparatus (as dis- 
closed in Japanese Patent Laid-Open No. 54- 
73327), a governor body has double ports and a 
secondary pressure regulating mechanism is con- 
stituted by an intermediate pressure secondary 
governor, a low pressure secondary governor and 
an auxiliary ball including a diaphragm, and fluid 
pressure is adjusted by applying the weight onto a 
lever interconnected between the auxiliary ball and 
a main governor. While this governor apparatus 
provides a stable pressure regulation, such gov- 
ernor apparatus has disadvantages that an operat- 
ing portion thereof is heavy, operation speed there- 
of is slow and the installation thereof requires a 
large space since the volume of the ball is large. 
On the other hand, in the latter apparatus (as 
disclosed in the Japanese Patent Laid-Open No. 
52-105330), a governor has a simple construction 
: . formed by assembling a pair of slitted frusto-coni- 
i.cal grids jn, opposed relaition and by covering a 
■ rubber jslee^^ secon- 



dary pressure is controlled by a pilot regulator. 
While this governor apparatus has advantages that 
it is compact, light-weighted and noiseless, such 
apparatus has disadvantages that there is greater 
5 loss of pressure since the gas must push up the 
rubber sleeve when it flov/s and that the apparatus 
cannot be operated sufficiently when the difference 
between the primary pressure and the secondary 
pressure is small. Further, if the rubber sleeve, is 
70 damaged, the apparatus will be unable to control. 
Further, in the conventional direct drive governor 
apparatus. It comprises the outer casing and the 
inner easing, a' driving motor and a driving shaft are 
arranged within the inner casing, screw mecha- 
T5 nisms are provided for a driven shaft and a vaive 
body, and a flow passage is provided between the 
outer casing and the inner casing. While this gov- 
ernor apparatus has an advantage that it is com- 
pact and light-weighted, and that there is little loss 
20 of pressure, and that it is possible to adjust the 
pressure with high accuracy at high speed, such 
apparatus has disadvantages that, when fluid, other 
than the city gas. whose secondary pressure is 
higher than atmospheric pressure is controlled, the 
25 power consumption in the driving means is in- 
creased since a thrust force generated therein is 
not negligible. Further, if a driving system is trou- 
bled, since there is no provision of means for 
shutting-off the gas, energy shut-off valve must be 
30 further provided, with the result that a larger space 
IS required for installation of the whole system. 

On the other hand, the shut-off valve is struc- 
tured to shut off the fluid by sliding the cylinder 
with utilizing the fluid pressure and has only a 
35 function to shut-off the fluid. It does not have a 
function to control the fluid pressure. Further, a 
case that the fluid is corrosive Is not considered. 



40 SUMMARY OF THE INVENTION , 

Accordingly, an object of the present invention 
is to provide a gas governor apparatus and a gas 
piping system in which maintenance ^nd inspection 

45 thereof can be easily performed. 

Another object of the present Invention is to 
provide a gas gdvernor apparatus and a gas piping 
system which can safely and quickly shut off a flow 
passage even when a vaive body cannot be pp- 

60 erated due to mechanical damage, and can control 
fluid pressure in a wide range with high accuracy at 
high speed and can reduce the power consump- 
tion. 

According to the present inventoin. there Is 
provided a gas governor apparatus comprising an 
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outer casing fixed to a piping structure, an inner 
casing received into the outer casing, a vaive body 
slidabiy supported by the inner casing, for control- 
ling pressure and flow rate of fluid between the 
valve body and a vaive seat provided in the inner s 
casing, and driving nnechanism for driving the valve 
body, the inner casing being removably mounted 
to the outer casing. 

In the present invention, sine© the inner casing 
assempled together with the vaive body and the io 
driving mechanism can be removed without de- 
composing a junction between the outer casing and 
the piping structure, maintenance and inspection of 
the valve body and the driving mechanism can be 
easily performed. Further, since the fluid pressure 75 
acting on the valve body is balanced, the power 
consumption regarding the driving mechanism can 
be reduced. 

In addition, according to the present invention, 
there is provided a gas piping system comprising a 20 
vaive means for directing city gas supplied from a 
gas piping to a gas governor apparatus through a 
filter, for supplying the city gas to a supply source 
after the city gas is adjusted to have appropriate 
pressure, and for stopping the supply of the city 25 
gas to the governor apparatus during maintenance 
and/or inspection; and a bypass circuit capable of 
supplying the city gas adjusted to have appropriate 
pressure to the supply source even when the sup- 
ply of the city gas by means of the vaive means is 30 
stopped; the gas governor apparatus having a shut- 
off function for shutting off a flow passage when 
the governor apparatus is in an abnormal condition 
and a metering function as a flowmeter for record- 
ing volume of the used city gas. 35 

In the present invention mentioned above, even 
when the fluid pressure is unable to control due to 
a mishap to the driving system and the like, by 
changing over the pressure in an intermediate 
pressure chamber, it is possible to shut off the flow 4q 
* passage, thus eliminating the provision of an addi- 
tional isolation valve. Further, *sinc0 the governor 
apparatus has both shut-off function and the meter- 
ing function, additional isolation or shut-off valve 
and flowmeter are not needed, thereby reducing a 4S 
space of installation thereof. « 
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Fig. 1 is a longitudinal sectional view of a 
gas governor apparatus according to a preferred 
embodiment of the present invention; 

Figs. 2, 3 and 4 are views showing distribu-^ 
tion of fluid pressure acting on a vaive body when - -55- 
a shut-off function is activated ^ in the^ governor 



apparatus of Fig. 1 ; 



Fig. 5 is a longitudinal sectional view of a 
gas governor apparatus according to another em- 
bodiment of the present invention; * 

Figs, 6 and 7 are views showing distribution 
of fluid pressure acting on a vlave body when a 
shut-off function is activated in the gas governor 
apparatus of Fig. 5; 

Fig. 8 Is a characteristic graph showing the 
relation between a stroke of the governor and a 
flow rate in the illustrated gas governor apparatus; 

Fig. 9 is a characteristic graph showing the 
relation between the feature of the valve (Cv) and 
the stroke by rearranging the feature of Fig, 8; 

Fig. 10 is a schematic constructural view 
showing a conventional gas piping system installed 
in a building or a home; 

Fig. 11 is a schematic constructural view 
showing a gas piping system according to the 
present invention; and 

Fig. 12 is a longitudinal sectional view of a 
gas governor apparatus according to a further em- 
bodiment of the present invention. 



DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

The present invention wiil now be explained in 
connection with the accompanying drawings. 

Fig. 1 shows a gas governor ajDparatus accord- 
ing to an embodiment of the present invention. The 
illustrated gas governor apparatus Is generally con- 
structed as follows: a generally L-shaped outer 
casing 1 of a governor is fixed to a primary piping 
la and a secondary piping lb by means of flanges 
2a and 2b, respectively. The governor outer casing 
1 is* provided at its upper end with an opening 3 
through which a governor inner casing 4 is remov- 
ably mounted within the outer casing to form a 
sealed dual construction together with the outer 
casing 1. A drive motor 5 is received in a motor 
case 28 fixed to the governor inner casing ^ 
through a bearing ca^e 18 and*is connected to a 
drive shaft 6 through a coupling 7. The drive shaft 
6 is supported t by two bail bearings 8 and is 
provided at its one end with a spline shaft 9. A 
threaded shaft 10 is arranged around the spline 
shaft 9 and connected ttiereto by means of a coil 
spring 1 1 in such a manner that the threaded shaft 
10 can be rotated together with the spline shaft 9 
and is axially siidable relative to the spline shaft 
due to spline connection between the shafts 9 and 
10. The threaded shaft 10 cooperates with a nut 13 
provided in a valve body 12 to convert rotatoinal 
movement of the drive shaft 6 into linear move- 

^tgent..Jher|fby,driying^th^^^ body 12. In addi- 

tion, ^ajui^ to a lower end of 

"the^^a3ve^Body-12^^"i^ la guide bearing 
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16 fixed to the inner casing 4 through ribs 15. thus 
shifting the valve body 12 whereby fluid pressure is 
controlled between the valve body 12 and a valve 
seat 17 fixed in the inner casing 4. 

On the other hand, a dual expansible mennbers 
19a and 19b are mounted between the valve body 
12 and the bearing case 18 for securing the ball 
bearing 8 so as to shut off the prinaary fluid pres- 
sure and to seal, by the expansible member 19a, 
both an intermediate pressure chamber 20 defined 
between the expansible members 19a and 19b, 
and a drive chamber 21 for receiving a driving 
system (comprising the drive motor 5, coupling 7. 
drive shaft 6. spline shaft 9. threaded shaft 10 and 
nut 13). A pressure communication passage 23 for 
communicating the intermediate pressure chamber ■ 
20 with a common port CP for a pressure switching 
valve 22 attached to the inner casing 4 Is formed in 
the bearing case 18 and in the inner casing 4, 
Further, similarly, a primary pressure P1 and a 
secondary pressure P2 are communicated with an 
NC port NCP and an NO port NOP of the switching 
valve 22 through primary and secondary commu- 
nication passages 24 and 25 formed in the outer 
and inner casings 1 and 4, respectively. 

Since the valve body 12 and the driving 
mechanism such as the drive motor 4, drive shaft 6 
and the like are fixedly mounted on the governor 
inner casing 4, when the maintenance and/or in- 
spection of the apparatus is performed, only by 
drawing the inner casing 4 out of the opening 3 of 
the outer casing 1, the valve body 12 and the 
driving mechanism can also be removed from the 
outer casing, thus facilitating the maintenance 
and/or inspection. 

Next, principle of operation of the gas governor 
apparatus according to ^th© present invention will be 
explained. . 

The fluid from the primary piping 1a fjows into 
the governor and the fluid pressure is regulated 
between the valve body 12 and the valve seat 17. 
and thereafter, the fluid flows in a direction shown 
by an arrow. When the secondary pressure P2 
^varies witHT respect to a set value, a signal cor- 
responding to the deviation of the pressure is sent 
to the drive motor 5 from an external control circuit 
(not shown), thus rotating the drive motor 5. When 
the drive motor 5 is rotated, the drive shaft 6 
connected to the drive motor is also rotated, there- 
by shifting the valve body 12 in an up-and-down 
direction through the spline shafts 9, 10, thus 
changing the clearance between the v^lve body 12 
and the valve seat 17 so as to control the flow rate 
of the fluid until the secondary pressure P2 returns 
to its set value. In this case, the valve body 12 can 
be shifted without rotation by means of the guide 
^bearing 16 and the vibration of the valve body due 
. * to jthe flu id pressure is also prevented. 



By the way, the governor apparatus for the city 
gas and the like must be operated even if the 
electric current or supply is interrupted: thus, the 
apparatus is usually backed up by a battery (not 

5 shown) as a countermeasure for. the intenruption of 
the electric current Therefore, in order to stably 
operate the governor apparatus even when the 
electric current is interrupted for a long time, it is 
desirable to use a drive motor which power con- 

10 sumption is considerably little. The capacity of the 
motor is determined by a load torque Tl and an 
acceleration torque Ta.' That Is to say. the motor 
demand torque Tm Is represented by the following 
equations: 

75 Tm = Ta + tL (1) Ta ^ (Jm = JO X o; (2) 

Here, Jm is a moment of inertia of the motor 
shaft. Jl is a moment of load inertia, « is an 
angular acceleration. 

Accordingly, the smaller the load torque Tl and* 
20 the acceleration torque Ta. the less the capacity of 
the motor. Among them, the moments of inertia Jm 
and Jt for determining the acceleration torque Ta 
are minimized by directly connecting the drive mo- 
tor 6 to the drive shaft 6 without intermediate 
25 gearing. Further, as to the load torque Tl. in the 
illustrated embodiment, a bail screw is adopted as 
the screw mechanism, with the result that, since 
the coefficient of friction thereof is in the order of 
0.01 and is constant, the load torque can be deter- 
30 mined by the thrust force F acting on the valve 
body 12. Therefore, it is desirable that the thrust 
force F does not act on the valve body 12; thus, in 
the embodiment shown in Fig. 1. the thrust force F 
is reduced in the following manner: ^ 
35 That is to say. in Fig. 1, the dual expansible 

members 19a and 19b are arranged between the 
, bearing case 18 and the valve body 12. and the 
secondary pressure P2 is introduced into the inter- # 
mediate pressure chamber 20 defined between the 
40 expansible members 19a and 19b through the sec- 
ondary pressure communication passage 25 and 
the pressure communication passage 23. 

Here, technical meanings of adoption of such 
construction will be explained with reference to 
46 Figs. 2 and 3. 

Figs. 2 and 3 show the valve body 12 and 
portions assocjated therewith. Further, in these 
drawings, a lower half regarding a central axis l-l 
of the valve body 12 shows the actual constructural 
50 elements, and an upper half regarding the central 
axis l-l' shows distribution of pressure acting on the 
constructural elements/ ^s apparent from these 
drawings, the primary pressure P1 acts on the 
outside A of the outer expansible member 19b, the 
55 secondary pressure P2 acts on the inside B of the 
intermediate pressure chamber 20. and an atmo- 
spheric pressure Po acts on a portion C . of the nut 
13 and the ,lii<e. i«?pectivelyr sa'a^ to bias the 
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valve body to its closed position. On th^ other 
hand, the secondary pressure P2 acts on a portion 
D of the outer periphery of the valve body 12 and 
the primary pressure P1 acts on a portion E of the 
cuter periphery of the vaive body, respectively, so 5 
■ as to bias the valve body to its opened position- 
Accordingly, since the pressure having the same 
value and acting in opposite directions do not cre- 
ate the thrust force, the pressure difference (P2-Po) 
is created on a portion of the areas C and and, lo 
thus, the: valve body 12 is subjected to the thrust 
force Fl, in the valve opening direction as repre- 
sented by the following equation (3): 
fJ = (P2-Po)*A1 (3) 

Here, A1 is a cross-sectional area between the is 
central axis H and the inner expansible member 
19a. 

By the way. in case of the city gas and the 
like, since the secondary pressure P2 of the lower 
pressure governor is higher than the atmospheric ^ 20 
pressure Po by about 0.005 - 0.025 kgf/cm^, thus, 
the pressures P2 and Po can be regarded as the 
same. Therefore, in the equation (3), the value Fl' 
is negligible, and accordingly, the load torque Tl 
can be minimized. Accordingly, the capacity of the 25 
motor may be selected to match the required ac- 
celeration torque Ta (the above equation (2)), thus 
minimizing the power consumption.^ 

Incidentally, in Rg. 1, if there is no inner ex< 
pansible member 19a, since the pressure acting on 30 
the area C becomes P2 to lead Fl' = 0, the load 
torque will be zero (Tl = 0). However, since the 
city gas and the like is inflammable, even when a 
brushless motor Is used as the drive motor, there is 
a risk of explosion due to rare short of coiis and/or 35 
wirings, and when the used fluid is corrosive,* there ^ 
is a risk of damage of the driving system; but, such t 
problems can be solved by providing the dual 
construction of the expansible members as in the 
present invention. 4Q 

Incidentally, the outer ipxpansible member 19b 
is indispensable to reduction of the thrust force F. 
If there is no provision of the expansible member 
19b (accordingly, there is also no intermediate 
pressure chamber 20). the primary pressure PI will 45 
act on the areas A and B, thus generating the 
larger thrust force F corresponding to (P1-P2) and 
acting in the valve closing direction. Thus, in this 
case, the valve body 12 must be opened or closed 
against such thrust force, with the result that it is so 
required to prepare the larger battery. 

The technical effect for minimiang the drive 
motor as explained in connection with Fig, 2 is 
attained by providing at least the outer expansible 
membe/ ■ i|9b and by introducing the Sjecpndary 55 
pressure' P2 irrto%iet^int^r^ jprefi^ufe? cham-^-^^- 
ber 20; through -the-^^eebndai7^^?^p ".commu--^^^^v.;. 
nication passage l5; No port NOP,; com nnon pdrt"^^ 
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CP and pressure communication passage 23, with 
the result that, In a normal ^condition wherein the 
NO port is opened and the NC port is closed, the 
valve body 12 is merely subjected to the small 
thrust pressure P in the valve opening direction. In 
the normal condition wherein the driving power 
sonjce (not shown) for the drive motor 5 is ac- 
tivated, there is no problem if the small thrust 
pressure acts in the valve opening direction; how- 
ever, it is not desirable to create such thrust force 
in taking account of the failure of the drive motor. 
In order to improve the security of the apparatus, it 
is preferable to positively close the valve when the 
drive motor is troubled. 

In this connection, according to the present 
invention, the abnormity of the drive motor can be 
detected by, for example, the fact that the clear- 
ance between the valve body and the valve seat is 
not reduced even when the secondary pressure P2 
is increased. Consequently, the NO port NOP of 
the pressure switching vaive 22 is closed and the 
NC port NCP is opened, thus introducing the pri- 
mary^ pressure PI into the intermediate pressure 
chamber 20 through the primary pressure commu- 
nication passage 24, NC port NCP, common port 
CP and pressure communication passage 23. In 
this case, the distribution of the pressure acting on 
the areas of the valve body is in the condition 
shown in Fig. ^3, and thus, the direction arid mag- 
nitude of the thrust force are determined by the 
pressure difference acting on the area B of the 
intermediate pressure chamber 20. 

That is to say. when the pressure switching 
valve 22 is activated, the pressure in the intermedi- 
ate pressure chamber 20 becomes the primary 
pressure P1, and the valvb body 12 will he sub- 
jected to a thrust force in tthe valve closing direc- 
tion, as represented by the following equation: 
Fl" = (P1-P2)*A2 

Here, A2 is a cross-sectional area of the inter- 
mediate pressure chamber 20. Consequently, the 
thrust force ^Fl" acts on the^ threaded shaft 10 
thVough the nut 13 fixed to the valve body 12 to 
urge the valve body 12 on the valve seat 17 
against the force of the coil spring 1 1 .thus shutting 
off the fluid. Therefore, even when the drive shaft 6 
and/or the drive motor 4 is troubled, the shut-off is 
certainly performed and the security of the appara- 
tus is ensured. Further, since the operating fluid 
does not enter the drive chamber 21, the driving 
system is not influenced upon the fail&re of the 
drive motor and the like. 

In addition, Fig. 4 shows the distribution of 
pressure when inert gas is filled^ in the drive cham- 
ber 21. In this embodiment, the pressure P3 of the 
:"* inert^^as introduced into the drive chamber 21 is 
^'- ^iefiL^^^ slightly higher than the. secondary 

pressure P2 and lower than the primary pressure 
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PI. By setting the pressures in this way, even 
when the secondary pressure P2 is higher than the 
atmospheric pressure Po. the thrust forces acting 
on (he valve body are substantially balanced; and, 
since the pressure P3 in the drive chamber 21 is 
higher than the secondar/ pressure P2, evne if the 
expansible member 19a is damaged to unseal with 
respect to the operating fluid, the operating fluid 
cannot enter the drive chamber 21 : thus, by always 
monitoring the pressure in the drive chamber 21, 
the abnormity of the expansible members 19a and 
19b can be prematurely detected, thereby improv- 
ing the security of the apparauts. 

Next. Hg. 5 shows another embodiment of the 
present invention. In this embodiment, a solenoid 
vaive 26 is added, and a hi^h pressure source 27 
and a high pressure communication passage 29 for 
communicating the high pressure source 27 with 
the drive chamber 21 are further provided. 

In the embodiment shown in Fig. 1 , even if the 
primary pressure P1 is lowered below the secon- 
dary pressure P2, since the thrust forces acting on 
the valve body 12 are balanced as shown in Rg. 6, 
it is possible to close the governor reasonably by 
driving the valve body 12 by means of the small 
capacity drive motor 5; however, in this condition, 
when the driving system is also troubled, the shut- 
off function cannot be activated, and thus, the 
governor cannot be closed. Even in such a case, in 
order to activate the shut-off function, according to 
the embodiment shown in Fig. 5, high pressure 
inert gas is introduced into the drive chamber 21 
through the solenoid valve 26. Fig. 7 shows the 
distribution of pressure acting on the vaive body 12 
in that condition. As apparent from Fig. 7 by in- 
troducing the inert gas having the pressure cor- 
responding to shut-off force jnto the drive chamber 
21, It is possible to shut off the governor in all 
cases. On the other hand, if an atmospheric air is 
introduced into the drive chamber 21 . since the air 
in the drive chamber 21 is heated by the heat of 
the drive motor 5 whereas the motor case 28 is 
cooled by the surrounding air, when the heated air 
in the drive chamber 21 encounters the motor case 
28. water drops are formed on the motor case, thus 
causing the risk of damaging the driving system. In 
the embodiment of Fig. 5, such risk can be elimi- ^ 
nated introducing the moistureless inert gas into 
the drive chamber. 

Rg. 8 shows a relation between a stroke of the 
governor according to the present invention and a 
flow rate, obtaiped by tests with the primary pres- 
sure PI as a parameter. As seen from Fig. 8. the 
flow rate is always proportional to the stroke under 
any primary pressure; this means that the governor 
according to the present invention can serve as a 
flowmeter- Such characteristic or feature is obn 
tained due to the fact that the secondary flow 
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passage is formed linearly to minimize loss of 
pressure. Rg. 9 shows a relation between the Cv 
value and the stroke, which Is usually used to show 
the feature of the valve, by arranging the relation 
5 shown in Rg. 8. That is to say. when the flow rate 
is represented by Q, the specific weight of the gas 
to air is represented by G, and the proportional 
constant is represented by K. the following relation 
can be obtained: 

Cv = Q/(K- P1)VG 

Accordingly, by detecting the stroke and the pri- 
mary pressure', it is possible to measure the flow 
rate of the fluid. Consequently, it is possible to 
reduce the space for installation of the various 
elements for the city gas* 

Fig. 10 shows a conventional gas piping sys- 
tem for the city gas and the like. A block shown by 
a dot-and-line shows a district governor piping sys- 
tem for popular homes, wherein the city gas is 
supplied from an intermediate pressure pipe 100 
through a manual valve 103a, filter 102, shut-off 
valve 105, gas governor apparatus 101 and manual 
valve 103b, and a manual valve 103c and a gas 
governor apparatus 104 are arranged in a bypass 
circuit for inspection. 

On the other hand, a block shown by two dots- 
and-line designates an exclusive governor piping 
system for buildings and the like. This exclusive 
governor piping system includes *a flowmeter 106 
in addition to the afore-mentioned district governor 
piping system (dot-and-line). The reference numer- 
als 103d, 103e and 103f denote manual valves. 

Usually, the city gas fed from the intermediate 
pressure pipe 100 passes through the filter where 
the foreign matters are removed from the gas. and 
is introduced into the shut-o^f valve 105. The shut- 
off 'valve 105 is normally opened, but when the 
governor apparatus is troubled, it will be closed. 
The governor apparatus regulates or adjusts the 
gas pressure to intermediate pressure (1-3 kgf/cm^) 
or low pressure (0.015 - 0.025 kgf/cm^) and sup- 
plies it to gas instruments such as a boiler. In the 
exclusive governor (two dots-and-line), sincd it is 
necessary to measure the volume of the used gas, 
the flowmeter 106 is arranged in the low pressure 
side to record the volume of the used gas. In the 
district governor (dot-and-line), since the volume of 
the used gas is recorded by the flowmeter Installed 
in each home, the governor piping system itself . 
*does not include the flowmeter. 

Further, it is necessary to inspect such gov- 
ernor piping system at least each three years; 
when tlie inspection is performed, the manual 
valves 103a and 103b are closed and the gas 
-governor apparatus 104 is used. 
' T As^explained above^the conventional governor 
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piping system has a disadvantage that a larger 
space is requlreh for installing the system, since 
the system includes large number of elements and 
apparatuses. 

On the other hand, a gas governor piping sys- 5 
tern utilizing the gas governor apparatus according 
to the present invention is shown in Fig. 11, Since 
the gas governor apparatus 10 of the present in- 
vention has both the shut-off function and the me- 
tering function, the gas piping system do not need io 
to include the shut-off valve 106 and flowmeter 106 
as shown, thus simplifying the construction of the 
system, thereby minimizing the installation space 
thereof. 

Fig. 12 shows the other embodiment of the is 
present invention. In the afore-mentioned embodi- 
ments, the governor outer casing 1 is formed as L- 
shaped configuration and the governor inner casing 
4 is removably mounted on the outer casing 1. On 
the other hand, in the embodiment shown in Fig. 20 
12, an opening 3 is forrhed on the side of a 
substantially straight governor outer casing 1 
through which a governor inner casing 4 is ob- 
liquely mounted on the side of the outfer casing 1 . 
Of course, a valve body 12 and a driving mecha- 25 
nism including a drive motor 5, drive shaft 6 and 
the like are integrally mounted to the inner casing 4 
so that.^when the inner casing 4 is removed from 
the outer casing 1. thq, valve body 12 and the 
driving mechanism are also detached from the 30 
outer casing l to facilitate the maintenance and/or 
inspection of the apparatus. In such a construction, 
a pressure Switching valve 22 is arranged on the 
inclined outer surface of the outer casing 1. and a 
pressure communication passage 23, primary pres- 35 
sure communicati^i;! passage 24 and secondary ^ 
pressure communication passage 25 extend from 
the pressure switching valve 22 to an intermediate 
pressure chamber 20. And, the other constructural 
features are substantially the same as those of the 40 
previous embodiments. 

^ With this construction, the same technical ad- 
vantages as those of the previous embodlntents 
can be obtained, and this construction Is particu- 
larly advantageous when the a(|3paratus is arranged 45 
in the straight portion of the piping system. 

As mentioned above, according to the gas gov- 
ernor apparatus and the gas piping system accord- 
ing to the embodiments of the present invention, 
since the inner casing is removably mounted on so 
the outer casing fixed to the piping structure to 
form the removable sealed dual construction, only 
by removing the inner casing from the outer cas- 
ing, the valve body and the driving mechanism are 
also detached from the outer casing together with 55 
-^.the inner casing, thus facilitating the, maintenance 
^;^and/or jnspectiqn 

-mechanism/ Furth^r/ since the driving mechanism - 



for driving the valve body to cooperate with the 
valve seat for controlling the pressure or flow rate 
of the fluid therebetween is constituted by the drive 
motor and the drive shaft, and the drive shaft has a 
dual sleeve construction wherein the vaive body 
and the outer sleeve are constituted as the rotating 
drive mechanism and the outer and inner sleeves 
are constituted as the axial shifting drive mecha- 
nism, and the outer and inner sleeves are axially 
shiftable relative to each other by means of the 
elastic member, and the vaive body and the inner 
casing are maintained sealingly by the dual expan- 
sible members, and the flow passages are defined 
by the expansible mernbers and the inner casing, 
and the intermediate pressure chamber can be 
switched to communicate with the primary pressure 
circuit or with the secondary pressure circuit by 
means of the three-way switching vaive to permit 
the introduction of the fluid pressure into the inter- 
mediate pressure chamber, even when the valve 
body cannot be driven, the flow passage can be 
safely and quickly shut off by switching the pres- 
sure In the intermediate pressure chamber, thus 
controlling the fluid pressure with high accuracy at 
high speed. Further, since the fluid pressure acting 
on the vaive body are balanced, the power con- 
sumption in the driving mechanism can be mini- 
mized. In addition, since the governor apparatus 
itselt has both the shut-off function for shutting off 
the flow passage when the governor apparatus is 
troubled and the metering function for recording 
the volume of the used gas, it is not needed to 
provide additional shut-off valve and flowmeter, 
thereby reducing the installation space for the ap- 
paratus. Thus, the present invention has numerous 
advantages. . , 



Claims 



1 . A gas governof* apparatus comprising: 

an outer casing (1) fixed to a piping structure (^a, 
1b); 

an inner casing (4) received into said outer casing; 
a vaive body (12) slidably supported by said inner 
casing, for controlling pressure and flow rate o^ 
fluid between said vaive body and a valve seat (1 7) 
provided in said inner casing; and 
a driving mechanism (5, 6, 7, 9, 10, 13) for driving 
said valve body; 

said inner casing being removably mounted on 
said outer casing. 

2. A gas governor apparatus comprising: 

an outer casing (1) fixed to a piping structure (1a, 
1b): * . 

an inner casing (4) received into said outer casing? 
a valve body (2) slidably supported by said inner 
'^casing, for "controlling pressure and 'flbw^ rate *6f'' 



BNSDOCiD: <EP_ 



„0320800A2_L>5 



13 



EP 0 320 800 A2 



« 

14 



fluid between said valve body and a valve seat (1 7) 
provided in said Inner casing; and 
a driving meciianism (5. 6. 7. 9. 10. 13) for driving 
said valve body; ♦ 
said outer casing and said inner casing being re- 
movably and seaiingly coupled together to form a 
duai construction, 

3. A gas governor apparatus comprising: 

an outer casing (1) fixed to a piping structure (la, 
lb); 

an inner casing (4) received into said outer casing; 
a valve body (12) slidably supported by said inner 
casing, for controlling pressure and flow rate of 
fluid between said vaive body and a valve seat (1 7) 
provided in said inner casing; and 
a driving mechanism (5. 6, 7, 9, 10, 13)' for driving 
♦ said valve body; 
said outer casing being formed as generally L- 
shaped configuration and being provided at its up- 
per end with an opening (3) for mounting said inner 
casing therein. 

4. A gas governor apparatus according to claim 

3, wherein said opening of the outer casing is 
covered by a bearing case (18) for receiving a bail 
bearing (8) supporting ^ drive shaft (6) which forms 
a part of said driving mechanism for driving said 
valve body, and a drive motor (5) connected to 
said drive shaft through a coupling (7) is arranged 
above said bearing case. 

5. A gas governor apparatus according to claim 

4, wherfein duai expansible members are attached 
between said bearing case and said valve body, 
and one of primary pressure (Pi) in a fluid in- 
troduction side and secondary pressure (P2) in a 
fluid discharge side is introduced into an intermedi- 
ate chamber (20) defined between said dual expan- 
sible members by switching a switching valve (22). 

♦ 6. A gas governor apparatus comprising: 
an outer casing (1) fixed to a piping structure (fia. 
1b); 

an inner casing (4) received into said outer casing; 
a valve body (12) siidabiy supported by said inner 
casing, for controlling pressure and flow rate of 
fluid between said valve body^and a valve seat (17) 
provided in said inner casing; and 
a driving meqhanism (5. 6, 7. 9. 10, 13) for driving 
said valve body; 

said outer casing being provided at its side portion 
with an opening (3) for mounting said inner casing 
therein. 

7, A gas governor apparatus according to claim 
6, wherein said opening of the outer casing is 
covered by a bearing case (18) for receiving a ball 
bearing (8) supporting a drive shaft (6) which forms 
a part of said driving mechanism for driving said 
valve body, and a drive motor (5) connected to 
said drive shaft through a coupling (7) is arranged 
"^ aboveTsaid bearing case: 



B, A gas governor apparatus according to claim 
7. wherein dual expansible members are attached 
between said bearing case and said vaive body, 
and one of primary pressure (Pi) in a fluid in- 

5 troduction side and secondary pressure (P2) in a 
fluid discharge side is introduced into an intermedi- 
ate chamber (20) defined between said duai expan- 
sible members by switching by means of a switch- 
ing valve (22). ? 

70 9, A gas governor apparatus comprising: 

an outer casing (1) fixed to a piping structure (la, 
lb); 

an inner casing (4) received into said outer casing; 
a valve body (12) slidably supported by said inner 
75 casing, for controtling pressure and flow rate of 
fluid between said valve body and a valve seat (17) 
provided in said inner casing; and 
a driving mechanism <5. 6, 7. 9, 10. 13) for driving 
said valve body; 
20 ' said inner casing being removably an obliquely 
mounted on a side portion of said outer casing. 

10. A gas governor apparatus comprising an 
outer casing (1) fixed" to a piping structure (la, 1b); 
an inner casing (4) received into said outer casing; 
25 a valve body (12) slidably supported by said inner 
casing, for controlling pressure and flow rate of 
fluid between said valve body and a valve seat (17) 
provided in said inner casing; and a driving mecha- 
nism (5, 6. 7, 9. 10. 13) for driving said valve body. 
-30 wherein: 

said driving mechanism comprises a drive motor 
(5) and a drive shaft (6), said drive shaft having a 
dual drive sleeve construction (10. 13) where an 
outer drive sleeve (13) and said valve body are 
3S constituted as a rotating drive mechanism and an 
inner drive sleeve (10) and said outer drive sleeve 
are constituted as an axial shifting drive mecha- 
nism, said outer and 'inner drive sleeves being 
axially shiftable by means of an elastic member 
40 (t1), said valve body and said inner casing being 
maintained seaiingly by dual expansible members 
(19a. 19b), a flow passage being defined by said 
dual expansible member and said inrier casing, an ^ 
intermediate pressure chamber (20) being switched 
45 to communicate with one of a primary pressure 
. circuit (23. 24) communicating to primary pressure 
(Pi) and a secondary pressure circuit (25) commu- 
nicating to secondary pressure (P^ by means of a 
three-way switching valve (22) to permit introduc- 
50 tion of the fli^id into said intermediate pressure 
chamber. 

11. A gas governor apparatus according to 
* claim 10, wherein inert gas is filled in a * drive 

chamber (21) receiving said drive motor seaiingly 
55 held by said dual expansible members. 

12. A gas governor apparatus according to 
claim 10, further including a comrnunication pas- 

- sage (29) communicating with a drive chambeti^^)^ 
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receiving said drive motor seaiingly held by said 
expansible members, and a switciiing valve (26) for 
connecting and disconnecting said communication 
passage with respect to an external pressure 
source (27). 5 

13. A gas governor apparatus according to 
claim 12, wherein said externa! pressure source 
comprises inert gas. 

14. A gas governor apparatus comprising: 

an outer casing (1) fixed to a piping structure (1a. io 
lb): 

an inner casing (4) received into the said outer 
casing; 

a valve body (12) slidably supported by said inner 
casing, for controlling pressure and flow rate of 75 
fluid between said valve body and a valve seat (17) 
provided in said inner casing; and 
a driving mechanism (5, 6, 7, 9, 10, 13) for driving 
said valve body: 

said inner casing integrally including said valve 20 
body and said driving means, and said inner casing 
being removably mounted to said outer casing. 

15. A gas piping system comprising: 

a valve means (103a) for directing city gas sup- 
plied from a gas piping (100) to a gas governor 25 
apparatus (101) through a filter (102), for supplying 
said city gas to a supply source after the city gas 
is adjusted to have appropriate pressure, and for ^ 
stopping the supply of the city gas to said gas 
governor apparatus during maintenancs and/or In- 30 
spectron; and 

a bypass circuit (I03c, 104) capable of supplying 
the city gas adjusted to have appropriate pressure 
to said supply source even when the supply of the 
city gas by means of said valve means is stopped; 35 
said gas governor apparatus having a shut-off func- 
tion for shutting off a flow passage when^said gas 
governor apparatus is in an abnormal condition and 
a metering function as a flowmeter for recording 
volume of used city gas. 40 
* 16. A gas governor apparatus comprising: 
a casing (1) fixed to a piping (1a, lb) and hWing 
an opening (3) therein; 

a bearing case (18) for closing said opening of the 
casing and for receiving a rotatable drive shaft (6) 45 
therein: • 

a converting portion (10, 13) for converting rota- 
tional movement of said drive shaft into linear 

movement: 

a valve body (12) connected to said converting so 
portion, for controlling pressure and ^flow rate of 
fluid between said valve body and a valve seat (17) 
provided on an Inner surface of said casing; 
expansible members (19a, 19b) arranged between 
said valve body and said casing to elastically supr:^- 55^;; 
port said valve body and to.defm^^ 
pressure chamber (20): jn^^^ > - ^ 



a pressure communication passage (23, 24) for 
dfrecting the fluid in said piping to said intermedi- 
ate pressure chamber. * 

17. A gas governor apparatus comprising: 

a casing (1) fixed to a piping la, lb) and having an 
opening (3) therein: 

a bearing case (18) for closing said opening of the 
casing and for receiving a rotatable drive shaft (6) 
therein; 

a converting portion (10, 13) for converting rota- 
tional movement of said drive shaft into linear 
movement: 

a valve body (12) connected to said converting 
portion, for controlling pressure and flow rate of 
fluid between said valve body and a valve seat (17) 
provided on an inner surface of said casing; 
expansible members (19a, 19b) arranged between 
said valve body and said casing to elastically sup- 
port said vaive body and to define an intermediate 
pressure chamber (20); 

a pressure^ communication passage (23, 24) for 
directing the fluid in said piping to said Intermedi- 
ate pressure chamber: and 

means (22) for switching the fluid in said piping 
directed to said intermediate pressure chamber 
through said pressure communication passage. 

18. A gas governor apparatus according to 
claim 16 or claim 17, wherein the fluid in said 
piping is^ directed to said intermediate pressure 
chamber In such a manner that iri a normal opera- 
tion said valve body is subjected low thrust force In 
a valve opening direction. 

19. A gas governor apparatus according to 
claim 16, claim 17 or claim 18, wherein the fluid in 
said piping is directed to said Intermediate pres- 
sure chamber in such a manner that, when said 
valve cannot be driven by said drive shaft, said 
valve is subjected to thrust force in a vaive closing 
direction. 
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@ Gas governor apparatus and gas piping system. 



@ A gas governor apparatus comprises an inner 
casing (4) removably mounted on an outer casing 
£3(1). Further, a driving mechanism (5. 6, 7. 9. 10, 13) 
^for driving a valve body (12) to control pressure and 
Oflow rate of fluid between the valve body and a valve 
Oseat (17) formed in the inner casing comprises a 
* drive motor (5) and a drive shaft (6), The drive shaft 
Ohas a dual drive sleeve construction (10, 13) where 
5^ an outer drive sleeve (13) and the valve body are 
constituted as a rotating drive mechanism and an 
O inner drive sleeve (10) and the outer drive sleeve are 



dual expansible members (19a, I9b)- A flow passage 
is defined by the dual expansible members and the 
inner casing. An intemnediate pressure chamber (20) 
is switched to communicate with one of a primary 
pressure circuit (23, 24) communicating to primary 
pressure (Pi) and a secondary pressure circuit (25) 
communicating to secondary pressure (P2) by 
means of a* three-way switching valve (22) to permit 
introduction of the fluid into the intermediate pres- 
sure chamber. 




i^'valve body- 
and^the inner casing are maintained sealingly by 
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